Introduction: State quitlines provide free telephone-based cessation services and are available in all states. However, quitlines presently reach 1% of US cigarette smokers. We assessed variations in quitline reach by race/ethnicity across 45 US states included in the National Quitline Data Warehouse, a repository on non-identifiable data reported by state quitlines. Methods: During 2011 to 2013, we analyzed 1 220 171 records from the National Quitline Data Warehouse. Annual quitline reach was defined as the proportion of cigarette smokers and smokeless tobacco users who utilized quitline services during each year, and was calculated by dividing the number of state-specific quitline registrants in each year by the number of adult cigarette smokers and smokeless tobacco users in the state. Results: Average annual reach ranged from: 0.08% (Tennessee) to 3.42% (Hawaii) among non-Hispanic whites; 0.17% (Tennessee) to 3.85% (Delaware) among non-Hispanic blacks; 0.27% (Nevada) to 9.98% (Delaware) among non-Hispanic American Indians/Alaska Native; 0.03% (Alabama) to 2.43% (Hawaii) among non-Hispanic Asian/Pacific Islanders; and from 0.08% (Tennessee) to 3.18% (Maine) among Hispanics. Average annual reach was highest among non-Hispanic American Indians/Alaska Native in 27 states, non-Hispanic blacks in 14 states, and non-Hispanic whites in four states. Conclusions: Quitlines appear to be reaching minority populations; however, overall reach remains low and variations in quitline reach exist by race/ethnicity. Opportunities exist to increase the utilization of quitlines and other effective cessation treatments among racial/ethnic minority populations. Implications: Some studies have assessed quitline reach across demographic groups in individual states; however, no studies have provided multistate data about quitline reach across race/ethnic groups. Ongoing monitoring of the use of state quitlines can help guide targeted outreach to particular race/ethnic groups with the goal of increasing the overall proportion and number of tobacco users that use quitlines. These efforts should be complemented by comprehensive tobacco control initiatives that increase cessation including mass media campaigns, smoke-free policies, increased tobacco prices, expansion of health insurance coverage, and health systems change.
Introduction
Tobacco use is the leading cause of preventable disease and death in the United States. 1 Each year, cigarette smoking and exposure to secondhand smoke alone causes more than 480 000 deaths and accounts for more than $300 billion in direct medical care and lost productivity from premature deaths. 1 In 2013, the prevalence of current cigarette smoking was highest among American Indians/Alaska Native (AI/AN) (26.1%) populations when compared with nonHispanic whites (19.4%), non-Hispanic blacks (18.3%), Hispanics (12.1%), and non-Hispanic Asian (9.6%) populations. 2 These race/ ethnic disparities in cigarette smoking prevalence also exist within racial groups 3 and different regions of the United States 4 and may contribute to a disparate burden of smoking-related disease and death among these groups. 1 There are race/ethnic disparities within tobacco cessation, as well, including the use of effective treatments. 5 For example, although non-Hispanic black adults are more likely to report being interested in quitting and have a higher prevalence of quit attempts than non-Hispanic white adults, they are less likely to use effective treatments and to be recent successful quitters. 5 To date, some studies have documented and compared the use of quitlines among diverse populations. For example, in California, proportionally more African American 6 and Chinese-, Korean-, and Vietnamese-speaking cigarette smokers used quitlines, 7 compared to white smokers. In addition, Latino, AI/AN, and African American smokers were just as likely to use the Washington State quitline as their white counterparts. 8 The same study also found that quit rates and quitline satisfaction at 3-month follow-up did not vary significantly among Latino, African American, Asian/Pacific Islanders (A/PI), AI/AN, and white smokers. 8 Preventing initiation of tobacco use and encouraging cessation are the most effective approaches to reducing the diseases and deaths associated with tobacco use. 9 Treating Tobacco Use and Dependence, a US Public Health Service Clinical Practice Guideline, determined that quitlines increase cessation, have the ability to reach diverse populations, and provide tobacco dependence treatments that are cost-effective. 10, 11 Quitlines are telephone-based tobacco cessation services that include counseling, referrals, mailed materials, Web-based services and, in some instances, free FDA-approved evidence-based medications such as nicotine replacement therapy. 12 Quitlines are available for free to tobacco users in all 50 states, the District of Columbia, Puerto Rico and Guam. 12 However, quitlines presently reach only 1% of US cigarette smokers. 13, 14 Moreover, quitline services, their promotions, and public awareness of quitlines vary by state and race/ethnicity. 15, 16 Some studies have assessed quitline reach across demographic groups in individual states [6] [7] [8] 17 ; however, no studies have provided multistate data about quitline reach across race/ethnic groups. To address this gap, this study assessed variations in quitline reach by race/ethnicity across the 45 states included in the National Quitline Data Warehouse (NQDW).
Methods

Data Source
The NQDW is a repository of de-identified individual level data reported quarterly by state quitlines in the United States. 18 The data collection instruments were an adaption of the North American Quitline Consortium's Minimum Data Set. Additional information about the NQDW is available elsewhere. 18 The study used NQDW intake data, which contains individual data records about quitline callers collected during their first registration call. The data were de-duplicated and limited to one observation per person, per quarter. The analytical data set comprises individuals who registered for a service; individuals who did not register and proxy callers who contacted the quitline for someone else were excluded. Six states (District of Columbia, Massachusetts, Minnesota, North Dakota, Pennsylvania, and Wyoming) were excluded from the analysis because they did not submit intake data to the NQDW for one or more quarters during the assessed study period. In addition, individual callers were excluded from the analysis if they (1) were less than 18 years of age; (2) had self-reported multiple races, other race that was not able to be recoded, or had missing data on race or ethnicity; and (3) reported using tobacco products other than cigarettes or smokeless tobacco; were not tobacco users; or were missing tobacco use data. Data from the first quarter of 2011 through the last quarter of 2013 were included in this analysis, resulting in 1 220 171 total tobacco users from 45 states.
Measures
Race/Ethnicity NQDW contains seven binary (yes/no) variables that assessed selfreported race: (1) white; (2) black or African American; (3) Asian; (4) Native Hawaiian or Other Pacific Islander; (5) AI/AN; (6) other; and (7) not applicable (NA), (missing, don't know, refused, or any ineligible response). An additional binary variable assessed for Hispanic ethnicity (yes/no). There was also an open-response text variable for those who responded yes to other race. For this analysis, the openresponse fields were analyzed and, if applicable, the appropriate binary variables were recoded on the basis of the open-response text specified for other race. In total, there were 65 125 records classified as other race, 57% of those were recoded back to one of the other race categories. Few individuals self-reported multiple races (0.51%) and there were some quitline service providers that only collected primary race. Therefore, due to limited comparability of data across states and potential limited accuracy of data on individuals reporting multiple races, this category was excluded from the analysis. The final analytical data set included five combined and mutually exclusive race or ethnicity categories: (1) non-Hispanic white; (2) non-Hispanic black; (3) non-Hispanic A/PI; (4) non-Hispanic AI/AN; and (5) Hispanic.
Tobacco Use
While quitlines may vary in how tobacco questions are asked, for this analysis, they are recoded into the Minimum Data Set categories referenced below. Participants' type and frequency of tobacco use was assessed by the following questions: (1) "What types of tobacco have you used in the past 30 days?" Response options were "cigarettes," "cigars, cigarillos, or little cigars," "a pipe," "chewing tobacco, snuff, or dip," and "any other type of tobacco"; (2) "Do you currently smoke cigarettes every day, some days, or not at all?"; and (3) "Do you currently use chewing tobacco, snuff, or dip, every day, some days, or not at all?" Only callers who smoked cigarettes or used smokeless tobacco were included in the analysis; and thus, other forms of tobacco use, such as cigars, pipes, or other types of tobacco, were not assessed.
Respondents were categorized as using "cigarettes-only" if they indicated using cigarettes during the past 30 days, currently smoking cigarettes "every day" or "some days," and did not report use of chewing tobacco, snuff, or dip. Respondents were categorized as using "smokeless tobacco-only" if they indicated using chewing tobacco, snuff, or dip during the past 30 days, currently using chewing tobacco, snuff, or dip every day or some days and did not report using cigarettes. Respondents were categorized as using "both cigarettes and smokeless tobacco" if they indicated smoking cigarettes and using chewing tobacco, snuff, or dip during the past 30 days, and currently using both cigarettes and chewing tobacco, snuff, or dip every day or some days. Frequency of cigarette and smokeless tobacco use were assessed by respondents reporting every day or some days use of cigarettes and smokeless tobacco, respectively.
Sociodemographic Characteristics
Demographic data collected from quitline callers included sex (male, female), age (18-24, 25-44, 45-64 , and ≥65 years), and educational level (less than high school diploma, high school diploma or General Education Development [GED] certificate, and some college or higher).
Analysis
Quitline reach was calculated by dividing the number of quitline registrants in each sub-population (ie, stratified by sociodemographic characteristics and tobacco type) by the corresponding number of adult tobacco users. The numerator was the number of adult quitline registrants who called the quitline for themselves for help with quitting. The denominator was the number of adult tobacco users, which was calculated by multiplying the prevalence of tobacco use (cigarettes or smokeless tobacco) from the Behavioral Risk Factor Surveillance System for the relevant sub-population by the US Census population 19 estimate for that sub-population. 20 Quitline reach was calculated for each race/ethnic group separately for each year (2011, 2012 , and 2013) overall, as well as the average annual reach. In addition, average annual quitline reach for the years 2011-2013 was calculated for each race/ethnic group by the 45 states.
For the state estimates, state-level data were suppressed if the tobacco use prevalence in the pooled 2011-2013 Behavioral Risk Factor Surveillance System data had a relative standard error greater than 30%. This threshold is commonly used in the scientific literature as a threshold for exclusion given that high relative standard error can limit the validity and reliability of the estimate. For the aggregate estimate, state-level quitline registrants and estimates of state-level adult tobacco users (derived by using the methods discussed above) were summed for the 45 states with complete NQDW intake data for 2011-2013. Reach was then calculated for the aggregate pool of the 45 states with complete NQDW intake data from 2011 to 2013. STATA version 14.0 was used for all analyses. 21 Statistical significance of increase or decrease of reach was assessed conservatively by examining for overlap of 95% confidence intervals. Table 1 provides descriptive information about the tobacco users who registered for quitline services in their states. During 2011-2013, a total of 1 220 171 tobacco users, who met the inclusion criteria, called a quitline for themselves and registered for services. Of these callers, the race/ethnic distribution across all quitline registrants was: 69.6% non-Hispanic white, 17.6% non-Hispanic black, 8.8% Hispanic, 2.3% non-Hispanic AI/AN, and 1.7% non-Hispanic A/PI. Across race/ethnic groups, a greater proportion of registered callers were female (with the exception of A/PI callers). The majority of quitline callers had completed at least high school or GED among each race/ethnic group.
Results
Caller Characteristics
In general, tobacco use among quitline callers was similar across race/ethnic groups (Table 1) . Most callers were current cigaretteonly smokers (from 94.8% among AI/AN, to 99.3% among black callers); almost all cigarette smokers smoked every day (from 82.7% among white to 90.2% among A/PI tobacco-only users). Only a small percentage of callers were smokeless tobacco-only users (from 0.1% among black and Hispanic, to 0.5% among white callers) or users of both cigarettes and smokeless tobacco (from 0.7% among black, to 4.9% among AI/AN callers). The frequency of smokeless tobacco use among registrants who reported using smokeless tobacco varied across race/ethnic groups. For example, there were a larger proportion of the registrants who used smokeless tobacco who reported using smokeless tobacco every day (from 42.4% among Hispanic to 62.2% among AI/AN); compared to somedays (from 20.3% among A/PI to 30.3% among black registrants who used smokeless tobacco) and registrants who used smokeless tobacco but had already quit at the time they initially contacted the quitline (from 15.7% among AI/AN to 31.4% among Hispanic registrants who used smokeless tobacco).
Quitline Reach (National)
The overall annual average reach for 2011-2013 was 1.61% (AI/ AN); 1.17% (black); 0.87% (white); 0.66% (Hispanic); and 0.52% (A/PI). For all 3 years, reach was the highest among non-Hispanic AI/AN (1.58%, 1.63%, 1.54%) followed by non-Hispanic blacks (0.94%, 1.21%, 1.23%), non-Hispanic whites (0.74%, 0.84%, 0.79%), Hispanics (0.58%, 0.65%, 0.69%), and non-Hispanic A/PI (0.41%, 0.56%, 0.50%) populations, respectively for 2011, 2012, and 2013 (Table 2 ). There were significant increases in reach from 2011 to 2012 among all race/ethnic groups, except non-Hispanic AI/ AN groups. No significant change in reach occurred from 2012 to 2013 for any race/ethnic groups, except non-Hispanic white groups, where reach decreased from 2012.
Quitline Reach (State)
Reach across race/ethnic groups varied within and across states (Table 3) . Among the 45 states included in the analysis, average annual reach ranged from 0.08% (Tennessee) to 3.42% (Hawaii) among non-Hispanic whites, 0.17% (Tennessee) to 3.85% (Delaware) among non-Hispanic blacks, from 0.27% (Nevada) to 9.98% (Delaware) among non-Hispanic AI/AN, from 0.03% (Alabama) to 2.43% (Hawaii) among non-Hispanic A/PI, and from 0.08% (Tennessee) to 3.18% (Maine) among Hispanics. Reach was highest among non-Hispanic AI/AN in 27 states, highest among non-Hispanic black groups in 14 states, and highest for non-Hispanic white groups in four states. In 34 states, reach was lowest among non-Hispanic A/PI; however, for this group could only be calculated for 38 states because of the small numbers of A/PI tobacco users in some states.
How Quitline Registrants Heard About the Quitline
Overall, in the 45 states, media (41%) was the most frequently reported way that all race/ethnic groups heard about the quitline, followed by health professionals (28%), family and/or friends (19%), and "other methods" (12%; Table 4 ). This same pattern was observed within each race/ethnic group, with the exception of A/PI registrants, Respondents were categorized as using "cigarettes only" if they indicated using cigarettes during the past 30 d (and not chewing tobacco, snuff, or dip), and currently smoking cigarettes every day or some days, and if they responded "not at all" to the question, "Do you currently use chewing tobacco, snuff, or dip every day, some days, or not at all?" d
The use of both cigarettes and smokeless was defined as respondents who indicated smoking cigarettes and using chewing tobacco, snuff, or dip during the past 30 days, and currently using both cigarettes and chewing tobacco, snuff, or dip every day or some days.
e Respondents were categorized as using "smokeless tobacco only" if they indicated using chewing tobacco, snuff, or dip during the past 30 d (and not cigarettes), and currently using chewing tobacco, snuff, or dip every day or some days, and if they responded "not at all" to the question, "Do you currently smoke cigarettes every day, some days, or not at all?" f The frequency of cigarette use category was assessed by the question, "Do you currently smoke cigarettes every day, some days, or not at all?" g The frequency of smokeless tobacco use category was assessed by the question, "Do you currently use chewing tobacco, snuff, or dip every day, some days, or not at all?" State-level data were suppressed if the relative standard error associated with tobacco use prevalence in the pooled 2011-2013 BRFSS data was >30%. Table 3 .
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whose second most frequent way of hearing about the quitline was through family and/or friends, followed by health professionals and "other methods." A/PIs and Hispanics appeared to report hearing about the quitline more frequently from media and less frequently from health professionals than the other race/ethnic groups.
Discussion
This is the first study to use a large number of states to describe the reach and characteristics of smokers calling quitlines by race/ethnicity. The findings reveal that although quitline reach remains low across all race/ethnic groups, the quitline reached more than a million people. In addition, this study showed that quitlines do appear to be reaching minority groups that typically underutilize effective cessation treatments and have high smoking prevalence, particularly blacks and AI/ANs. 2, 5 Accordingly, promoting the use of quitlines can facilitate reaching a large number of tobacco users, especially those from underserved populations.
Among race/ethnic groups, we observed some statistical significant increases in reach during 2011-2012, with the exception of AI/ AN groups. This increase may be partially attributable to CDC's 2012 "Tips From Former Smokers (Tips)" campaign, the first federally funded national tobacco education campaign in the United States. 15, 22, 23 Tips featured former smokers talking about their experiences and their families' experiences living with diseases caused by smoking and secondhand smoke exposure. 15, 24 Mass-reach health communication interventions, such as Tips, have great potential to guide callers to quitlines 13 and are effective approaches for increasing the use of quitlines for cessation. 25 The campaign was intended to encourage smokers aged 18-54 years to quit and to inform them that free help was available from the national quitline portal 1-800-QUIT-NOW, which connects callers to quitlines in their states. This 2012 campaign resulted in an additional 172 857 calls to 1-800-QUIT-NOW 26 and more than 100 000 sustained quitters. 23 In addition, in 2013, select ads focused on African American, American Indian, and Hispanic former smokers. A study examined changes in caller characteristics during Tips and found that the campaign increased the reach of quitline services to the general population of smokers, with increases across all demographic and tobacco use groups. 27 Overall, as well as for the majority states, reach was the highest among AI/AN, a population that disproportionately have the highest smoking prevalence. These findings suggest that quitline services may provide an opportunity to positively affect the smoking prevalence of this population.
Although reach among Asian smokers was low across most states in this study, the expansion of the Asian Smokers' Quitline is an opportunity to increase quitline use among smokers in this population. 28 The Asian Smokers' Quitline is a free national quitline resource that offers culturally appropriate services in four languages (Cantonese, Mandarin, Korean, and Vietnamese). 29 A recent evaluation reported that the Asian Smokers' Quitline enrolled Asian language smokers from more than 48 states and almost all eligible callers received nicotine replacement therapies such as nicotine patches. 30 The national Spanish-language quitline portal, 1-855-DÉJELO-YA (1-855-335-3569) is another example of a national quitline service that is targeted to a specific ethnic group. 15 Targeted efforts that are culturally appropriate and tailored to specific race/ethnic groups may play a key role in increasing quitline reach among these populations, especially among certain demographic subgroups with low quitline use. 10 Interestingly, we observed that AA/PIs and Hispanics appeared more likely to report hearing about quitlines from media than the other race/ethnic groups.
States also conduct their own media campaigns promoting cessation and quitlines, which may explain in part the variation of reach across states and among specific racial groups. For example, there were targeted ads for AI/AN smokers in Oklahoma, 31 black and Hispanic smokers in Delaware, 32 and smokers from low socioeconomic backgrounds in Maine. 33 However, many states did not target specific racial or socioeconomic groups with these types of promotions. Data from this study may suggest that the messaging of campaigns or quitline material, although not specifically focused on any particular race/ethnic group, may resonate with and help to expand reach among all smokers. The different levels of reach among race/ ethnic groups could be a result of varying levels of receptivity or exposure to and/or awareness of quitlines across groups. 6 In order for states to launch effective mass media campaigns, sufficient funding and infrastructure 15, 34 are critical. A recent study showed that in states with higher tobacco control funding, the Tips campaign exposure was positively associated with quit attempts and quitting for 7 days or longer. 35 This may be because states with higher funding may have already exposed their populations to a comprehensive set of evidence-based interventions, resulting in these populations being more willing to engage in quitting Moreover, there is a well-established, positive association between funds spent on quitline per smoker and the percentage of smokers calling the state quitline. 36 Therefore, it is critical for state tobacco control programs, as part of a comprehensive approach, to sufficiently fund tobacco control programs, including adequate funding for quitline promotions and operations. 15 In the present study, states with lower levels of reach generally had lower investments in comprehensive tobacco control programs and quitline resources. 15, 37 In addition, clinicians and health care delivery systems can inform patients about quitlines, promote quitline use, and recommend clinically proven treatments. 5, 10, 38 Health care systems can also adopt electronic referrals that streamline the procedures for referring smokers to quitline services. The North American Quitline Consortium has developed an electronic referral model with an implementation guide that is compatible with any electronic health record that is Stage 2 meaningful use compliant (http://www.naquitline.org/?page=EQR).
Having an understanding of how callers heard about the quitline is an important measure to consider when discussing reach. Similar to another study, 39 we also found that media and health professionals were the two most common ways that callers heard about the quitlines among all race/ethnic groups. However, A/PI and Hispanic registrants reported hearing about the quitline from media more often than the other racial/ethnic groups. It is interesting to note that there are two national resources that target Asian language speakers (Asian Smokers' Quitline) and Spanish-language speakers (the Spanish language quitline portal, 1-855-DEJELO-YA) with corresponding promotions. Closer examination of information on how callers heard about the quitline could assist in evaluating tobacco control activities among race/ethnic groups at both the national and state levels particularly media campaigns that may be targeted to particular subgroups.
This study is subject to at least four limitations. First, five states were not included, which limits the generalizability of the findings to the entire United States. However, the 45 states included in the analysis covered 90.9% of the US tobacco user population. Second, we were unable to determine what treatment(s) each caller received. Some callers agree to (register for) a particular service, but may not receive it for many reasons, including: quitlines do not provide counseling at the time of registration or a follow-up call was not completed; eligibility requirements for receiving counseling and nicotine replacement therapy may differ by state, as well as the types of medications and number of counseling sessions offered. Third, only callers who smoked cigarettes or used smokeless tobacco were included in the analysis; thus, users of other forms of tobacco (eg, cigars, pipes) were not assessed. Finally, because of limited sample size, it was not possible to assess state-specific trends in quitline use for some race/ethnic groups.
Conclusion
These data show that quitlines have potential for reaching a broad range of racial/ethnic minority populations; however, overall reach remains low across racial/ethnic populations and additional efforts may be warranted to encourage use of quitline services for cessation among all US tobacco users. Ongoing monitoring of the use of state quitlines can help and guide outreach to all race/ethnic groups with the goal of increasing the overall proportion and number of tobacco users that use quitlines. These efforts could be complemented by comprehensive tobacco control initiatives that increase cessation including mass media campaigns, smoke-free policies, increased tobacco prices, expansion of health insurance coverage, and health systems change. 
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